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* NOTICES ♦ 

Japan Patent Office is not responsible for any 
damages caused i^y ^se of this translation. 

l.This docximent has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. in the drawings, any words are not translated. 



CLAIMS ' • • 

[Claim(s)] . . ^ -^ ^^ 

[Claim 1] An electrostatic chuck for clamping a semiconductor wafer characterized by providmg the 
following To the bottom from a top, it is a. A detached core of thermal conductivity that it is [ and ] 
insulation electrically b) The 1st conductive pattern which was an electrostatic patterned layer, and was 
allotted on this electrostatic patterned layer since electrostatic force was generated 1st conductive Bahia 
allotted so that this electrostatic patterned layer might be penetrated, in order to tell electrical energy to 
said 1st conductivity pattern The aforementioned electrostatic pattemed layer which ♦***, and c The 
2nd conductive pattem which was a heating layer, and was allotted on this heating layer since heat for 
heating said wafer was generated, the 2nd conductive Bahia allotted so that this heating layer might be 
penetrated, in order to tell electrical energy to said 1st conductivity Bahia, and 3rd conductive Bahia 
allotted so'that this heating layer might be penetrated, in order to tell electrical energy to this 2nd 
conductivity pattem . ,.^ jt. -i 

[Claim 2] It is the electrostatic chuck characterized by having a channel for cooling for said heat sink 
base circulating a refrigerant fiuther in an electrostatic chuck for clamping a semiconductor wafer of 

claim 1. . . 

[Claim 3] It is the electrostatic chuck characterized by having at least one chamber filled up with 
thermally conductive gas when carrying out Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. to 
a vacuum when heating said wafer by a channel for coolmg and said heating layer for said heat sink base 
to circulate a refrigerant fiirther in an electrostatic chuck for clamping a semiconductor wafer of claim 1, 
and cooling said wafer by said chuck. 

[Claim 4] An electrostatic chuck for clamping a semiconductor wafer characterized by providing the 
following To the bottom from a top, it is a. A detached core of thermal conductivity that it is [ and ] 
electric insulation b) The 1st conductive pattem which was an electrostatic pattemed layer, and was 
allotted on this electrostatic pattemed layer since electrostatic force was generated 1st conductive Bahia 
allotted so that this electrostatic pattemed layer might be penetrated, in order to tell electrical energy to 
this 1st conductivity pattem The aforementioned electrostatic pattemed layer which and c The 2nd 
conductive pattem which was a heating layer, and was allotted on this heating layer since heat for 
heating said wafer was generated, the 2nd conductive Bahia allotted so that this heating layer might be 
penetrated, in order to tell electrical energy to said 1st conductivity Bahia, and 3rd conductive Bahia 
allotted so that this heating layer might be penetrated, in order to tell electrical energy to said 2nd 
conductivity pattem 

[Claim 5] It is the electrostatic chuck characterized by having a channel for cooling for said heat sink 
base circulating a refrigerant further in an electrostatic chuck for clamping a semiconductor wafer of 

claim 4. , , ^ . . 

[Claim 6] It is the electrostatic chuck characterized by having at least one chamber filled up with 
thermally conductive gas when carrying out Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. to 
a vacuum when heating said wafer by a chaimel for cooling and said heating layer for said heat sink base 
to circulate a refiigerant fiirther in an electrostatic chuck for clamping a semiconductor wafer of claim 4, 
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and cooling said wafer by said chuck. 

[Claim 7] An electrostatic chuck for clamping a semiconductor wafer characterized by providing the 
following To the bottom from a top, it is a. A detached core of thermal conductivity that it is [ and ] 
electric insulation b) the 1st conductive pattem which was an electrostatic patterned layer made from a 
ceramic, and was allotted on this electrostatic patterned layer since electrostatic force was generated — it 
is — this — the 1st aforementioned conductive pattem to which the 1st conductive pattem consists of 
pyrolysis nature graphite arranged in two or more mutual conductive strips, and energized each of said 
conductive strip with the direct-current potential of a thing of an adjoining strip, and objection Two or 
more 1st conductive Bahia allotted so that this electrostatic patterned layer might be penetrated in order 
to tell electrical energy to this 1st conductivity pattem An electrostatic pattemed layer made from the 
aforementioned ceramic which **♦*, and c A pattem for heating which consists of pyrolysis nature 
graphite which was the heating layer which consists of boron nitride, and was allotted on this heating 
layer in order to heat said wafer, 3rd conductive Bahia allotted so that this heating layer might be 
penetrated in order to tell two or more the 2nd conductive Bahia and electrical energy with which it 
allotted so that this heating layer might be penetrated in order to tell electrical energy to said 1st 
conductivity Bahia and said 1st conductivity pattem to said pattem for heating 

[Claim 8] An electrostatic chuck for clamping a semiconductor wafer characterized by providing the 
following To the bottom from a top, it is a. A detached core of thermal conductivity that it is [ and ] 
electric insulation b) the 1st conductive pattem which was an electrostatic pattemed layer, and was 
allotted on this electrostatic pattemed layer since electrostatic force was generated — it is - this — the 1st 
aforementioned conductive pattem which constitutes the 1st conductive pattem from pyrolysis nature 
graphite arranged in two or more mutual conductive strips, and energized each of said conductive strip 
widi reverse direct-current potential with a thing of an adjoining strip And two or more 1st conductive 
Bahia allotted so that this electrostatic pattemed layer might be penetrated in order to tell electrical 
energy to this 1st conductivity pattem The aforementioned electrostatic pattemed layer which and. 
c A pattem for heating which consists of pyrolysis nature graphite which was the heating layer which 
consists of boron nitride, and was allotted on this heating layer in order to heat said wafer, Two or more 
3rd conductive Bahia allotted so that this heating layer might be penetrated in order to tell two or more 
the 2nd conductive Bahia and electrical energy with which it allotted so that this heating layer might be 
penetrated in order to tell electrical energy to said 1st conductivity Bahia to said pattem for heating 



[Translation done.] 
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damages caused t>V ^® ^se of this translation. 
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DETAILED DESC RIPTION . " 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] In manufacture of a semiconductor, about the chuck used for clamping a wafer, 
especially, temperature cycle actuation is possible and, moreover, this invention relates to the 
electrostatic chuck made jfrom a ceramic which can operate over a large temperature requirement. 
[0002] 

[Description of the Prior Art] An electrostatic chuck is equipment which came to be widely used in the 
semiconductor field in order to clamp a semiconductor wafer in a manufactiu-e process. Such a chuck 
abolishes the need for a mechanical-cable-type clamp device (it is hard to treat this in many cases, and it 
guides a foreign matter in a processing chamber). The typical electrostatic chuck used with the 
conventional technology can be found out to U.S. Pat. No. 4184188 (buri rear (Briglia)), No. 4384918 
(average (Abe)), No. 4724510 (outside of UIKKA (Wicker)), and No. 4665463 (outside of WORD 
(Ward)). 

[0003] it is supported by the aluminum plate which the electrostatic clamp which buri rear ** is 
indicating is equipped with two or more tandem-type polarized electrodes (interdigitated, polarized 
electrodes), and these electrodes are prepared between the silicone rubber layer and the silicone rubber 
layer, and was attached in the water cooling type base. The wafer under processing is set on the one 
silicone rubber layer, and is clamped by the electromagnetic field generated with these electrodes under 
the layer, are also indicating the example of buri rear ** different from this again, and an alimiinvun 
electrode is made to deposit on an alumina base material in the example, arid this is insulated by 
oxidation, "this electrode structure — "a water cooling type board" — mechanical moreover, it is also at" 
good thermal conductivity ~ it has fixed. 

[0004] The thing of an average is indicating the electrostatic chuck which insulated two or more 
aluminvim electrodes for a clamp by either poly tetrafluoroethylene, polyethylene or silicone rubber. 
Those electrodes are supported again with the water cooling type support base or the heating type 
support base. 

[0005] By the electrostatic chuck which the thing besides UIKKA is indicating, the electrode for a 

clamp was made to deposit on a semiconductor wafer, and this is insulated by the layer of either a CVD 

oxide, polyimide or suitable glass. This clamp is supported by "the conductive base material." 

[0006] In the electrostatic chuck which is indicating the thing besides WORD, the disc electrode of the 

center for a clamp is insulated in the layer of an epoxy resin like Araldite which blended particle-like an 

alumina or a mica. This center electrode acts as a base material of the wafer in a process again. 

[0007] 

[Problem(s) to be Solved by the Invention] All above-mentioned electrostatic chucks are supported by 
the object for cooling "a base material" as which the insulated electrode is not determined clearly. 
However, there is a problem of having the thermal-expansion property that the matter used for electric 
insulating materials differs from the matter used for the base material for cooling fundamentally in the 
chuck, by which others are known by these chuck lists, therefore — if these chucks are exposed to the 
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temperature cycle which changes broadly - ******** - separation will arise between matter. As the 
result, such a chuck will be restricted to that to which it becomes impossible to have used it only in the 
very narrow temperature requirement therefore, and the manufacture process sorted out the use of each 
chuck. Moreover, even if it carries out such a limit, these chucks have a short life, and its reliability is 
low, and they have the difficulty of being expensive. Since an above-mentioned chuck causes [ main ] 
"the down time (down time)" in a production line, such a problem will become large. 
[0008] Therefore, the electrostatic chuck which conquered the above-mentioned defect will become 
dramatically desirable. 

[0009] The object of this invention is offering the electrostatic chuck of amelioration which can be used 
in the temperature cycle which changes broadly. 

[0010] Other objects of this invention are offering the electrostatic chuck of amelioration which clamps 
the wafer, without contacting a wafer electrically. 

[00 11] Other obj ects of this invention are offering the electrostatic chuck of amelioration with the more 
excellent heat transfer force. 

[0012] The object of further others of this invention is offering the electrostatic chuck of the 
amelioration which gives temperature cycle actuation to the wafer under processing. 
[0013] 

[Means for Solving the Problem] An electrostatic pattemed layer which arranged and constituted a 
conductive electrostatic pattern on a substrate is prepared in an electrostatic chuck improved according 
to this invention- This electrostatic pattemed layer is arranged on a heating layer which arranged and 
constituted a conductive pattern for heating on a substrate. This heating layer is arranged on a base 
material, and is a heat sink base, and enables it to give thermal conductivity or heat insulation in support 
of this whole structure. Furthermore, a detached core is arranged on the above-mentioned electrostatic 
pattemed layer, and a wafer is isolated from contact to a metal pattern of that. 

[0014] In this this invention, an allround chuck which a temperature requirement can use in various 
manufacture processes which change broadly can be offered. Moreover, a wafer under processing can be 
cooled or heated by this chuck. Furthermore, this chuck can be lightweight and can be manufactured 
easily. In addition to this, this invention can be manufactured also within a limit of display flatness 
specification of an exceptional like, and can give higher clamp force with the minimum electrical energy 
by it again. 

[0015] It clarifies more by the above-mentioned detailed explanation of this invention of a model 

example illustrated on a drawing about other objects, features, and advantages again. 

[0016] 

[Example] DrawinR j, is referred to first. The up detached core 42 is formed, the 1st example 40, i.e., 
electrostatic chuck, of an electrostatic chuck of this invention, and the semiconductor wafer under 
processing (not shown) is clamped to this by it. 

[0017] Besides, although the partial delaminate 42 is placed on the electrostatic pattemed layer 44, on a 
substrate 45, this layer 44 arranges the conductive electrostatic pattern 46, and constitutes it. The 
substrate 45 is penetrated, and two or more metaled Bahia Rhine 48 is going downward; and it offers the 
means which tells electrical energy to the electrostatic pattem 46 by these. 

[0018] The electrostatic pattem 46 is the thing of two configurations of having arranged the equal 
conductive matter field with the symmetrical distribution pattem mutually. This pattem forms the "strip" 
with the conductivity of about 0.75mm width of face by arranging alternately at intervals of about 
0.25mm. If each mutual conductive" strip" of this is mutually energized electrically with reverse direct- 
current potential, capacitance will produce it between mutual conductive "strips" as a result. This 
conductive pattem 46 is illustrated and explained more to details with reference to drawing 2 later. 
[0019] The suitable matter for the above-mentioned detached core 42 is BORALLOY (Bora Roy) which 
is boron nitride. This BORALLOY is the trademark of the Union Carbide corporation (UnionCarbide 
Corporation). Or it can also manufacture by the dielectric matter insulating [ electric ] and thermally 
conductive which has the heat-mechanical characteristic (namely, coefficient of thermal expansion and 
thermal conductivity) which is compatible with boron nitride in a detached core 42 again. As one 
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example, these matter can include coating of boron nitride, polyimide, an alumina, a quartz, and a 
diamond etc. Of course, selection of the matter to be used will be influenced by the temperature which 
exposes this chuck, etchant, and processing environment. 

[0020] Note depending for the thickness of a detached core 42 on two elements, to the 1st, the thickness 
is irrational, although a wafer is clamped moderately ~ don't make it so thick that such high voltage that- 
like is needed. In this suitable example, the thickness of the detached core 42 of a result is about 
O.OSimn. In order to maintain the clamp condition of a wafer moderately, in the case of the detached 
core 42 of the thickness exceeding 0.25mm, it turned out that unreal voltage is needed. The above- 
mentioned thickness must be made smaller than the gap between conductive" strip" allotted by turns the 
2nd. Otherwise, vv^hen voltage required to clamp a wafer is applied, dielectric destruction will arise 
between the conductive strips which a pattern 46 adjoins. 

[0021] This electrostatic patterned layer 44 is placed on the heating layer 50. This heating layer 50 
arranges and constitutes tiie conductive heating pattem 54 on a substrate 52. It is desirable to use the 
boron nitride of pyrolysis nature like Bora Roy for the substrate 52. the object for heating of the heating 
pattem 54 — as for a conductor, it is desirable to constitute from pyrolysis nature graphite like 
BORALECTRIC (bora REKUTORIKKU). BORALECTRIC is also the trademark of Union Carbide 
Corporation. The heating layer 50 also has metal Bahia Rhine 56 which penetrated and extended this 
layer, in order to tell electrical energy to that heating pattem 54. 

[0022] This heating layer 50 is placed on a base material 60. A base material 60 consists of substrates 62 
made from boron nitride like Bora Roy. In order to tell electrical energy to this base material 60 in metal 
Bahia 48 of the electrostatic pattemed layer 44, metal Bahia 64 which penetrates a base material is 
allotted. 

[0023] This base material 60 is placed on the heat sink base (base) 70. The heat sink base 70 was 
constituted from thermally conductive block 72, i.e., a substrate, in order to make easy electric contact to 
metal Bahia 64 of a base material 60 from the pars basilaris ossis occipitalis of this heat sink base 70, 
penetrated, extended and missed the heat sink b2ise 70, and it has formed the hole 74. This heat sink base 
70 is equipped also with the chaimel 78 prepared in circulating the fluid for cooling for transfer 
removing heat from this chuck 40. Furthermore, the heat sink base 70 is equipped also with the 
temperature control chamber 80 which is an empty field in the upper part of this base 70. Although a 
chamber 80 is held to a vacua when it is necessary to supply heat to a product wafer (not shown), the 
reason is that it prevents that the heat which a vacuum acts as a thermal obstruction and the heating layer 
50 generates is transmitted through the heat sink base 70. On the contrary, it is filled up with the gas 
which has high thermal conductivity like helium in a chamber 80 when heat should be removed from a 
product wafer (cooling of a wafer). Therefore, the above-mentioned function of the heat sink base 70 
makes easy temperature cycle actuation of the wafer in a process. In addition, it will be required to 
remove heat from a product wafer by transfer, therefore it will fill up the above gas with the thing of 
most of many manufacture processes into a chamber 80 between in [ most ] the time ampirnt. 
[0024] Since the material for this heat sink base 70 must agree with the coefficient of thermal expansion 
of substrates 42, 45, 52, and 62, that selection is dramatically important. Since the alloy 
(29nickel/17Co/53Fe) of covar (Kovar), i.e., iron / nickel / cobalt, is a good conductor while the 
thermal-expansion property agrees with the thing of each above-mentioned substrate, it is the suitable 
matter to use for the object here. In addition, covar is the trademark of a wasting house corporation 
(Westinghouse Co.). 

[0025] hi this suitable example, before pasting up, for the thickness of a detached core 42, the thickness 
of about 0.05mm and the electrostatic pattemed layer 44 is [ about 0.50mm and the thickness of a base 
material 60 of the thickness of about 0.50mm and a heating layer ] about 1.50mm. 

[0026] The 1st method of pasting up the heat sink base 70 on the pars basilaris ossis occipitalis of a base 
material 60 is based on soldering, bygold, installation is engaged on the front face for each adhesion, 
and then it engages each piece for the contact pad 82 of each other, and heats this assembly in a 
soldering fixmace. The 2nd method of pasting up the heat sink base 70 on the pars basilaris ossis 
occipitalis of abase material 60 applies to each front face for adhesion thermally conductive ceramic 
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cement like CERAlVlABOND (SERAMA bond)552 which AREMUKO Products, Incorporated 
(Aremco Products Inc.) is manufacturing, and then engages each piece mutually, and heats this assembly 
according to a manvxfacturer's hardening processing schedule. CERAMABOND is the trademark of 
AREMUKO Products, Incorporated. Moreover, a flange is formed m the pars basilaris ossis occipitaUs 
of a base material 60, and it forms a clamp ring in the upper part of the heat sink base 70, and the 3rd . 
method of pasting up the heat sink base 70 on the pars basilaris ossis occipitalis of a base material 60 is 
clamping these piece mechanically mutually by saying that these two piece is clamped mutually. In such 
a case in order to seal, a sealing ring may be used between two piece. Moreover, although it should be 
careful, a base material 60 can also be attached in the heat sink base 70 using other techniques which 
were not indicated Tcxcrc. 

[0027] Next, the conductive electrostatic pattern 46 arranged on the electrostatic patterned layer 44 
forms and constitutes the conductor whose area is equal two from drawing 2 by the symmetrical 
distribution pattern. Preferably, while a pattern 46 has the strip of the peak which made distance between 
strips min, it holds the moderate thickness of a detached core 42. The thing of the arbitration of many 
conductors is sufficient as the conductive material of this. However, in order to prevent the pattern 
separating the matter to be used from a substrate, it must have the same coefficient of thermal expansion 
as the material of the substrate 45 of an electrostatic pattemed layer. For example, it turned out that 
pyrolysis nature graphite is a suitable material. 

[0028] Next, drawin g-l is referred to. A detached core 122 is placed on the electrostatic pattemed layer 
124 and on the substrate 125, this electrostatic pattemed layer 124 arranges the conductive electrostatic 
pattern 126, and consists of electrostatic chucks 120 which are the 2nd example of the electrostatic 
chuck of this invention. Moreover, conductive Bahia 128 is extended so that the substrate 125 may be 
penetrated, and it connects with a pattern 126. Placing [ and ] this electrostatic pattemed layer 124 on the 
heating layer 130, this heating layer 130 arranges and constitutes the conductive pattem 134 for heating 
on a substrate 132. The substrate 132 is penetrated, conductive Bahia 136 and 138 is extended, and this 
gives electrical installation to the heating pattem 134 and conductive Bahia 128, respectively. Although 
placed on the heat sink base 140 containing a substrate 142, this heating layer 130 is missed, and holes 
144 and 146 are penetrated and prolonged in that substrate 142, and it enables it to access it to 
conductive Bahia 138 and 136, respectively. Moreover, the cooling channel 148 is processed into a 
substrate 142, and it is made for the liquid for cooling to circulate through these. Furthermore, to a 
substrate 142* a chamber 150 is formed, and when the wafer which made this chamber 150 the vacuum, 
made the thermal separation condition when supplying power to the pattem for heating, and has been 
clamped should be cooled, it is made to cool by filling up that chamber with thermally conductive gas. 
[0029] The 2nd above-mentioned example is the example and like which were previously illustrated and 
explained to drawing-l , and since the heating layer 1 30 is thick, the only point of difference is that a 
base material (sign 60 of drawing 1 ) is not required. Therefore, a substrate 132 is so mechanically [ that 
the heat sink base 140 can be pasted moderately ] stable. 
[0030] 

[Effect of the Invention] As mentioned above, according to this invention, the allround chuck which can 
be used for various manufacture processes in which a temperature requirement is changed broadly can 
be offered. Moreover, the wafer under processing can be cooled or heated by this chuck. Furthermore, 
the chuck of this invention can be Ughtweight and can be manufactured easily, moreover ~ in addition, 
the clamp force which could manufacture the chuck of this invention within the limit of the display 
flatness specification of an exceptional like, and was more excellent in the minimum electrical energy 
with it can be given, 

[Translation done.] 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused toy the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 

precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The decomposition cross-sectional view of the 1st example of the electrostatic chuck of this 

invention. . , , ^ ■ 

[Drawing 21 The plan of the metal patterned layer of the electrostatic chuck of this invention. 

[Drawing 31 The decomposition cross-sectional view of the 2nd example of the electrostatic chuck of 

this invention. 

[Description of Notations] 

40,120: Electrostatic chuck 

42,122: Detached core 

44,124: An electrostatic patterned layer 

45,125: Substrate 

46, 1 26 : Conductive electrostatic pattern 
48,128: Bahia 
50,130: Heating layer 
52,132: Substrate 

54,134: Conductive heating pattem 

56,136: Bahia 

58,138: Bahia 

60: Base material 

62: Substrate 

64: Bahia 

66: Bahia 

70,140: Heat sink base 
72,142: Substrate 
74,144: Miss and it is a hole. 
76,146: Miss and it is a hole. 
78,148: Channel 
80,150; Chamber 



[Translation done.] 
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♦NOTICES* 

Japan Patent Of :£'ice is not responsible for any 
damages causedl t>y the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings , any words are not translated. 

DRAWINGS . ^ 

[Drawing 2] 




[Drawing 3] 
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Prawing 11 




[Translation done.] 
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